INTRODUCTION {#s1}
============

Cerebral palsy (CP) is a permanent motor disability of multifactorial and complex etiologies, which are highly associated with public health issues even in the current era[@r1]^)^. Despite advances in fetal and maternal medical technologies, the prevalence of CP remains 2 to 2.5 per 1,000 live births in Japan[@r2]^)^. The actual performance in the daily life of children with CP has been shown to be affected not only by their physical environment but also by numerous social and psychological factors.

The concept of "quality of life (QOL)" is an integrative definition of health-related well-being that takes into account a person's physical, psychological, and social dimensions[@r3]^)^. In terms of psychosocial properties of children with CP, it is increasingly accepted that a family-centered approach is best and that this requires the primary caregiver, usually the mother, to be an active participant in their child's care[@r4]^)^. Most of these caregivers tend to have a poor QOL due to a sense of inferiority or guilt, and they also often have a feeling of being isolated from their neighbors[@r5]^)^. Therefore, it is important to detect, and help address, abnormalities in such a caregiver's QOL, in conjunction with their children's psychosocial development and functioning in society. Surprisingly, reliable tools to validly measure a caregiver's perception about their own health status, comfort, well-being, and ease of taking care of children with CP are currently limited[@r6]^)^.

However, the CP QOL-Child is a condition-specific questionnaire designed for children with CP, to assess their well-being rather than their ill-being[@r7]^)^, and it includes a section aimed at caregivers of CP children between 4 and 12 years of age. The aim of this part of the instrument is to recognize the importance of obtaining the views of the primary caregivers of CP children, as these results can have material implications for the children[@r8]^)^. Although we believe the parent-proxy version of the CP QOL-Child is a well-developed measurement scale, it has not been translated nor has it been analyzed for its effectiveness regarding caregivers living in Japan.

Therefore, we conducted a pilot study to 1) translate and validate a Japanese language version of the CP QOL-Child questionnaire for primary caregivers, and to 2) assess the relationship between QOL in Japanese parents and their children's motor skills.

PARTICIPANTS AND METHODS {#s2}
========================

For this study, we developed a prospective, single-arm protocol that includes pairs of children with CP and their primary caregivers (i.e., parents or legal guardians). The eligible participants were recruited from various health care, recreation, and rehabilitation facilities in northern Japan between April 2017 and March 2019. This study was conducted in accordance with the Declaration of Helsinki and performed after approval by the Society of Physical Therapy Science Ethics Committee (Approval number: SPTS2016007). Written informed consent was obtained from each adult study participant.

Caregivers were asked to fill out questionnaires during visits to healthcare facilities (e.g., routine physical examination/medication, physiotherapy, therapeutic horseback riding[@r9],[@r10],[@r11]^)^, and daycare or recreation centers), the questions of which address the child's age and gender as well as the caregiver's data including age, gender, and education. The child's latest Gross Motor Function Classification Scale (GMFCS) levels were measured simultaneously to assess their impact on various aspects of the caregiver's QOL.

Formal permission to translate the original English version of the primary caregiver proxy form into Japanese was obtained from the instrument's senior/corresponding authors. We then proceeded in six steps to develop and validate a Japanese version of the tool as follows: 1) The original English version was translated into Japanese by two translators separately, 2) For each English language sentence, we then selected the Japanese text from the two alternatives which most closely represented the intended meaning in the original, 3) A preliminary examination was executed by inviting three Japanese parents to fill out the draft version of the questionnaire, 4) Revisions of the problematic items were performed, 5) As a quality test, a backward translation into English by two independent translators was performed, and 6) Any material differences between the backward and original translations were reviewed and resolved. During each translation process, all authors of this study confirmed that the Japanese translated questionnaire was clear and easy to understand by Japanese-speaking parents. After carefully reviewing the final version, the present pilot study was conducted by a face-to-face interview, in accordance with CP QOL-Child Manual ([http://www.cpqol.org.au/V2 m.%20CPQOL%20child%20manual.pdf](http://www.cpqol.org.au/V2 m.%20CPQOL%20child%20manual.pdf)).

For analysis of psychometric properties, the primary caregiver CPQOL questionnaire \[containing 66 items consisted of 9 categories (Family & Friends, Communication, Health, Participation, Access to Services, Special Equipment, Pain and Bother, Some final questions about your child, and Your Health)\] was grouped into seven large domains: 1) Social well-being & acceptance (12 items), 2) Feelings about functioning (12 items), 3) Participation & physical health (11 items), 4) Emotional well-being & self-esteem (6 items), 5) Access to services (8 items), 6) Pain & the impact of disability (12 items), and 7) Family health (4 items) ([Supplementary Table 1](#pdf_001){ref-type="supplementary-material"}). These items are scored on a 9-point scale (range 1--9), except for one question in domain 6, regarding pain & the impact of disability, rated on a 5-point scale (range 1--5). All items were averaged per each domain and were transformed to a scale with a possible range of 0--100 as described in the CP QOL-Child Manual.

All analyses were performed using the "BellCurve for Excel" software (SSRI, Tokyo, Japan). The Mann-Whitney *U*-test was used to compare differences between non-normally distributed variables, and the Kruskal**-**Wallis rank sum test was conducted to examine the differences on each QOL domain according to the GMFCS levels, followed by Shirley-Williams' test for multiple pairwise comparisons. Shirley**-**Williams' multiple comparison test. Individual results were also elaborated using the Spearman test. Cross-tabulation (χ^2^) tests were used for assessing independence between categorical variables \[GMFCS levels and age (4--6 years, 7--9 years, and 10--12 years for children; twenties, thirties, and forties for adults) or gender (male and females)\]. Cronbach's alpha coefficient was utilized to assess the reliability of the translated questionnaire, where values of this coefficient between 0.70 and 0.90 indicate high reliability. Data are presented as means ± standard deviations (range) or number (%) unless stated otherwise. The significance level was set at p\<0.05.

RESULTS {#s3}
=======

Demographic data for both children and their caregivers (n=50 each) is presented in [Table 1](#tbl_001){ref-type="table"}Table 1.Demographic data of the studied Japanese participantsCharacteristicsFrequencyChildren (n=50)Age (years)9 ± 3 (4--12)Gender (male/female)20/30 (40/60)GMFCS levelsI10 (20)II13 (26)III15 (30)IV8 (16)V4 (8)Primary caregivers (n=50)Age (years)36 ± 6 (25--47)Respondent (mother/father)50/0 (100/0)Education (College level or higher) (%)50 (100)Data are expressed as means ± SD (range) or number (percent). GMFCS: Gross Motor Function Classification System.. All the children had spastic type CP over bilateral lower limbs, and all questionnaires of the CP QOL were filled out by mothers. There were no significant relationships between GMFCS levels and the gender or age of the children or the age of the mother (p\>0.05).

In this study, all parents completed the questionnaires within 30 minutes, with less than 1% missing data, except for 8 items of "Access to Services" and "Social well-being & acceptance" ([Supplementary Table 1](#pdf_001){ref-type="supplementary-material"}), where approximately 40% of the questions had missing data because many children had never used specialized equipment or support services. Therefore, to calculate the missing data index in a manner consistent across the entire questionnaire, it was necessary to remove three questions from this domain to compensate for the experience of many of the parents in this regard.

The overall QOL score and Cronbach's α for assessing the internal consistency of the questionnaire are shown in [Table 2](#tbl_002){ref-type="table"}Table 2.Descriptive data and reliability of psychometric properties of the Japanese CP QOL-Child questionnaire for primary caregiversDomainAveraged score\*Transformed scaleCronbach's α coefficient^\#^Social well-being & acceptance (12 items)5.8 ± 0.7 (1--9)64.8 ± 7.9 (11.1--100)0.886Feeling about functioning (12 items)5.2 ± 0.9 (2--8)57.3 ± 9.9 (22.2--88.9)0.720Participation & physical health (11 items)5.2 ± 0.6 (1--9)57.5 ± 6.7 (11.1--100)0.752Emotional well-being & self-esteem (6 items)5.2 ± 0.4 (3--8)57.6 ± 4.6 (33.3--88.9)0.729Access to services (8 items)5.2 ± 0.6 (3--8)57.3 ± 7.0 (33.3--88.9)0.796Pain & the impact of disability (12 items)3.7 ± 0.8 (1--9)43.3 ± 4.8 (11.1--100)0.756Family health (4 items)5.4 ± 0.7 (1--9)59.9 ± 7.5 (11.1--100)0.771Values are expressed as mean ± SD (range). CP QOL-Child: cerebral palsy quality of life for children. \*Scored on a 9-point scale (range 1--9), except for one question of "Pain & the impact of disability" rated on a 5-point scale (range 1--5). All items ([Supplementary Table 1](#pdf_001){ref-type="supplementary-material"}) were averaged per each domain and were transformed to a scale with a possible range of 0--100, in accordance with the CP QOL-Child Manual. ^\#^Values between 0.70 and 0.90 indicate high reliability.. For all QOL domains, Cronbach's α was scored between 0.72 and 0.89. We further analyzed the relationships between the GMFCS levels of the children with the QOL domain values of the caregivers, as shown in [Table 3](#tbl_003){ref-type="table"}Table 3.Relationship between psychometric properties of the Japanese CP QOL-Child questionnaire for primary caregivers and GMFCS levelsDomainGMFCS levelp-valueIIIIIIIVVSocial well-being & acceptance69.4 ± 6.563.2 ± 6.669.8 ± 4.159.7 ± 16.454.0 ± 12.40.18Feeling about functioning64.3 ± 4.656.0 ± 4.2^\*^58.4 ± 3.4^\*^52.4 ± 7.3^\*^49.6 ± 4.5^\*^**0.048**Participation & physical health62.7 ± 3.855.0 ± 4.160.9 ± 4.556.2 ± 11.754.6 ± 12.50.30Emotional well-being & self-esteem67.3 ± 2.859.3 ± 3.7^\*^59.0 ± 5.8^\*^52.3 ± 6.3^\*^50.6 ± 2.8^\*^**0.019**Access to services46.4 ± 10.058.3 ± 6.859.0 ± 8.451.5 ± 12.649.8 ± 2.70.32Pain & impact of disability59.9 ± 4.246.7 ± 6.843.3 ± 15.143.8 ± 11.728.0 ± 9.20.088Family health61.1 ± 14.762.5 ± 12.162.0 ± 12.056.3 ± 18.651.9 ± 9.80.77Values are expressed as mean ± SD. CP QOL-Child: cerebral palsy quality of life for children; GMFCS: Gross Motor Function Classification Scale for children with CP. Each domain has a score with a possible range of 0--100 calculated in accordance with the CP QOL-Child Manual. ^\#^Values between 0.70 and 0.90 indicate high reliability.Bold numbers indicate statistically significant differences (p\<0.05) found among the five levels of GMFCS and each CP QOL domain (Kruskal-Wallis test). \*p\<0.05 vs. GMFCS I (Shirley-Williams' post hoc test).. We found statistically significant differences between the GMFCS levels and two out of the seven CP QOL domains, namely "Emotional well-being" (χ^2^=9.60; p=0.019; df=4), and "Feeling about functioning" (χ^2^=11.83; p=0.048; df=4). Both of these areas (using the averaged scores for each child) turned out to be negatively correlated with the child's GMFCS levels \[*r*=−0.58, 95% confidence interval (CI): −0.82 to −0.19; p=0.007 and *r*=−0.48, 95% CI: −0.76 to −0.04; p=0.034, respectively\].

DISCUSSION {#s4}
==========

To create an appropriate instrument for assessing the QOL of children with CP, it is necessary to conduct studies on an international level. However, there had previously been no appropriate condition-specific metrics for caregivers in Japan working with CP children. As an alternative it has been possible to use the Japanese version of the somewhat generalized World Health Organization QOL-BREF (WHOQOL-BREF)[@r12]^)^, which is aimed at assessing the QOL of primary family caregivers for patients with intractable and rare diseases[@r13]^)^. To the best knowledge of the authors, our study is the first attempt to translate the world-wide psychometric battery for testing the QOL of primary caregivers of CP children into Japanese.

According to a proposed psychometric protocol for evaluating medical scoring instruments (PPM-S; consisted of 11 questions), published as the *Japanese Guidelines for the Rehabilitation of Cerebral Palsy*, scales developed in other languages should be translated into Japanese, but only after they have undergone a rigorous confirmation of validity and reliability with appropriate experimental procedures in their language of origin (total PPM-S of ≥6)[@r14]^)^. To evaluate the reliability of this scale for native speakers of Japanese, we made best efforts to use the same evaluation procedures as those described in the original version (PPM-S=8). With regard to the internal consistency of the rating scale, the coefficients of Cronbach's α in the original CP QOL instrument for primary caregivers range between 0.74 and 0.92[@r7]^)^, while translated versions have been reported to vary from 0.78 to 0.92 (Chinese)[@r15]^)^ and from 0.61 to 0.87 (Persian)[@r16]^)^. With the Japanese version generating similar values of Cronbach's α (range: 0.72--0.89), our results showed an excellent reliability of the test compared to both the original and to other translated versions.

In this study, using the new instrument, we found that the well-being status of functioning and emotion of the caregivers was significantly associated with the motor skills of the CP children, as estimated by the GMFCS. In addition, moderate levels of negative correlation could also be specified by these two domains. Interestingly similar results were obtained from validation studies regarding the CP QOL of Chinese and Persian caregivers[@r15], [@r16]^)^. In fact, mild to moderate correlations (*r*\>−0.2 to −0.5) could be found between GMFCS and 3 QOL domains (functioning, emotional well-being, as well as participation and physical health) for both studies. These findings may support the expectation that the status of children asked by these items is relatively easy to identify and label for their parents.

The main limitation of this study is its relatively small number of participants. A second but less significant drawback is that we had only health care and/or recreation facility-based data, not information about the broader backgrounds and communities of the parents and CP children in this investigation, and this means that the possibility of a selection bias (e.g., regarding the age and education level of the parents) cannot be excluded. Since this is only a pilot study, the external validity of our results needs to be verified. Third, we did not gather data from children with CP by asking them to fill out and assess their own QOL. Therefore, this research area needs to be expanded to include a self-report questionnaire for children, to investigate whether there is a significant association between their results with those of their caregivers. Finally, the cross-sectional nature of this study did not allow us to examine the performance of our translated version of the test over time. To further explore the reliability of our results and to determine whether our current findings hold up as CP children and their caregivers move forward in time, longitudinal studies using much larger populations would be highly productive.

Overall, the present data suggest that the original English language version of the CP QOL for primary caregivers was successfully translated into Japanese and that this new instrument can be validly used to assess the QOL of Japanese-speaking parents caring for their children with CP. Therefore, further clinical studies in Japan using this new localized version of the CP QOL would likely be quite productive in helping to evaluate the psychosocial QOL of such caregivers.

Funding
-------

This work was supported by grants from the Society of Physical Therapy Science (H27) and JSPS KAKENHI Grant Number JP18K10773.

Conflicts of interest {#s5}
=====================

None.

Supplementary Material
======================

###### Supplement table

The authors would like to thank all participants and staff members of healthcare facilities that were involved with this project. We are grateful to Dr. Hirokazu Tsubone (Graduate School of Agricultural and Life Sciences, The University of Tokyo) for continuous encouragement of this study. The translated version of the CP QOL-Child parent-proxy version (for parents of children aged 4−12 years) will be provided on the request of researchers or clinicians.
